Terminology of osteoarthritis cartilage and bone histopathology – a proposal for a consensus  by Pritzker, K.P.H. & Aigner, T.
Osteoarthritis and Cartilage 18 (2010) S7eS9Editorial
Terminology of osteoarthritis cartilage and bone histopathology e a proposal for
a consensus
K.P.H. Pritzker y, T. Aigner z*
y Pathology and Laboratory Medicine, Mount Sinai Hospital, University of Toronto, 600 University Avenue, Toronto, Canada M5G 1X5
z Institute of Pathology, Medical Center Coburg, Ketschendorferstr. 33, 96540 Coburg, Germanya r t i c l e i n f o
Article history:
Received 14 May 2010
Accepted 17 May 2010Preferred term Deﬁnition
Chondrocyte, Chondron
Chondrocyte Cartilage ce
Density
Increased
Decreased
Chondrocyt
Necrosis Cell death (
Apoptosis Programme
nuclei)
Size
Atrophy Decrease in
Enlargement Increase in
Cluster Multiple ch
Chondron Cartilage ce
Simple Containin
Complex Containin
Atrophy
Enlargement
Decrease in
Increase in
Density
Increased
Decreased
Chondrons/
* Address correspondence and reprint requests to
Tel: 49-9561 226213; Fax: 49-9561 227590.
E-mail addresses: kpritzker@mtsinai.on.ca (K.P.H.
1063-4584/$ e see front matter  2010 Osteoarthriti
doi:10.1016/j.joca.2010.05.028s u m m a r y
Unifying terminology used to describe morphologic features is a very important endeavour to assure
comparability of work and papers on osteoarthritis animal models. In this editorial an attempt is pre-
sented to deﬁne and unify the terminology of the macroscopic and histological description of joint
changes in OA for both human OA and the OA animal models.
 2010 Osteoarthritis Research Society International. Published by Elsevier Ltd. All rights reserved.This terminology is adapted from a more extensive list developed by Pritzker et al. 20061.Synonym
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Preferred term Deﬁnition Synonym
Cartilage Matrix Zones
(Cartilage) Zone Volume of cartilage parallel to joint surface with similar composition
and architecture.
 Lamina
 Layer
Superﬁcial zone Includes the surface and upper zones.  Superﬁcial zone/layer
Surface zone Cartilage zone immediately subjacent to the joint surface.
Collagen ﬁbres are aligned parallel to surface (without cells).
This zone might be not present in normal cartilage samples in some
species.
 Lamina splendens
Upper zone Collagen ﬁbres are aligned parallel to surface.
Chondrocytes, elongated and ﬂattened, are aligned parallel to
collagen ﬁbres and to joint surface.
 Horizontal zone/layer
 Tangential zone/layer
Middle zone Zone subjacent to upper zone.
Collagen ﬁbres are aligned intermediately between upper and deep
zone alignments.
Chondrocytes present in groups (chondrons) aligned parallel to
collagen ﬁbres.
 Transitional zone/layer
 Intermediate zone/layer
 Middle zone
Deep zone
Upper deep
Lower deep
Zone subjacent to mid zone and above calciﬁed cartilage.
Collagen ﬁbres are aligned predominantly perpendicular to joint
surface. Chondrocytes within chondrons are aligned parallel to
collagen ﬁbres and perpendicular to joint surface.
 Radial zone/layer
Tidemark Zone of increased calciﬁcation at border of uncalciﬁed and calciﬁed
cartilage. (comment: Normal: intact & single).
 Calciﬁcation front
 Ligne bordant (increased basophilic stain)
Penetration Extension of subchondral blood vessel through the tidemark
Advancement Extension of calciﬁed zone with replication of tidemark at new
calciﬁed/uncalciﬁed cartilage boundary
Duplication/multiplication Two/more tidemarks indicative of multiple episodes of tidemark
advancement
 Replication
Calciﬁed cartilage Zone between tidemark and cement line (i.e., the deep zone and the
subarticular bone plate).
Collagen ﬁbres and chondrocytes are aligned similar to deep zone
cartilage.
 Calciﬁed zone
Cement line Zone of increased calciﬁcation between calciﬁed cartilage and bone.
Line of increased basophilic stain.
 Calciﬁcation front
 Ligne bordant (increased basophilic stain)
Cartilage Matrix Domains
Matrix domain Circumscribed area or volume of cartilage matrix with similar matrix
texture/composition.
 Area
 Region
Chondron capsule Increased collagen domain including collagen VI surrounding
chondron. Capsule is arranged spherically or in a vertical ovoid
around the chondron.
 Pericellular matrix (identical only if simple
chondron)
 Pericellullar collagen
Pericellular matrix Extracellular matrix within chondron (usually only visible in complex
chondrons) Including Type VI collagen positive chondron “capsule”.
 Cell associated cartilage matrix within chondron,
usually proteoglycan and bounded by type VI
collagen
Territorial matrix Extracellular matrix surrounding chondron. Increased cationic
staining is aligned circumferentially around chondrons.
Comment: The relative domain size of territorial and interterritorial
matrix is dynamic and dependent on chondrocyte activity in
producing proteoglycan. The % territorial matrix can be as small as 5%
and as large as 90%. This depends on joint, age and OA activity.
 Cell associated cartilage matrix beyond chondron.
Matrix usually containing higher proteoglycan
concentration than interterritorial matrix
Interterritorial matrix Extracellular matrix in between territorial matrix of separate
chondrons.
 Cartilage matrix beyond territorial matrix Matrix
usually containing less proteoglycan than territorial
matrix
Matrix swelling
Matrix atrophy
Increase in matrix thickness.
Decrease in matrix thickness without disruption of surface layer.
 Matrix edema
 Matrix hypertrophy
 Chondromalacia
Proteoglycan content
Increased Enhanced cationic staining (Safranin O, Toluidine blue)  Metachromasia
 Increased charge density
Decreased Reduced cationic staining (Safranin O, Toluidine blue)
 Proteoglycan/GAG depletion
 Proteoglycan/GAG loss
 Reduced charge density
Comment: Specify what zone(s) are
decreased
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Preferred term Deﬁnition Synonym
Bone Structures
Subchondral bone plate Bone subjacent to articular cartilage. Collagen ﬁbres aligned
predominantly parallel to articular surface.
 Os sous-chondral
Subchondral trabecular bone Bone subjacent to subchondral bone plate. Collagen
ﬁbres are aligned predominantly perpendicular
to articular surface.
 Cancellous bone
 Spongy bone
Cartilage Matrix Disruption
Smooth surface Surface without irregularity or discontinuity  Normal surface
Surface undulation Surface irregularity that does not involve discontinuity
of articular surface
 Roughening
 Uneveness
Fibrillation Surface discontinuities without matrix loss parallel/tangential
to the surface
 Flaking
 Fraying
Fissure
Superﬁcial
Middle
Deep
Vertical crack, irregularity or discontinuity of cartilage matrix
without cartilage matrix loss
Extending into the surface and the upper zone
Extending down to the mid zone
Extending down to the deep zone
Comment: Fissure in which loss of cartilage matrix is clearly
demonstrated should be termed “ﬁssure with erosion”
 Cleft
 Crack
 Fissuring
Simple
Complex
Unbranched ﬁssure
Branched ﬁssure
Split Horizontal (0e60 to cartilage surface) matrix separation  Splitting
 Horizontal cleft
Erosion
Restricted to the surface
Into the upper zone
Into the middle zone
Into the deep zone
Full depth (calciﬁed
zone or deeper) special sign
for synonym ¼ ulceration
Loss of articular cartilage tissue including surface and
at least portions of deeper cartilage layers
Comment: Fissure in which loss of cartilage matrix is clearly
demonstrated should be termed “Fissure with erosion”
 Loss
 Abrasion
 Delamination
 Flaking
 Spallation
 Excavation
Cavitation Formation of a cyst or ﬂuid-ﬁlled space within cartilage.
(comment: This process, representing extreme edema
of mid zone, may be seen in chondromalacia)
 Cyst
Note: Does not include cavity ﬁlled with crystals
Eburnation Smooth shiny bone surface indicative of exposed bone
at articular surface
 Denudation
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